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1. Introduction, Scope and Assumptions

1.1. Purpose of these documents
The purpose of this document suite is to provide a detailed specification of the Industry Foundation Classes
(IFC) as defined by the Industry Alliance for Interoperability (IAI). The intended audience is the IAI
membership, industry domain experts, and software developers interested in implementing IFC.

1.2. IFC Release Document Suite
IFC will be documented for two readers.  The AEC professional and the software profession serving the AEC
industry.  Documents in this release include:

An Introduction to IAI and IFC
The "An Introduction to IAI and IFC," as the name
implies, provides AEC/FM industry professionals
with an introduction to the organization, including
its mission and organization.  It also introduces the
shared project model concept, end user benefits in
using IFC compliant applications and summarizes
the AEC Industry processes that are supported by
this release of IFC.  Finally, it provides a preview
of what will be added in future releases.

IFC Specification Development Guide
The "IFC Specification Development Guide"
defines the process used by the IAI in developing
IFC.  It also provides various references
supporting parts of this process such as
development of process diagrams, development of
detailed requirement definitions and
reading/creating EXPRESS (data model)
definitions and EXPRESS-G diagrams.

IFC Object Model Architecture Guide
The "IFC Object Model Architecture Guide" defines the architecture used in the design of the IFC object
model.  This architecture is modular and layered which allows independent development and evolution of
sub-schemata.  This document is written for software developers who will develop applications supporting
IFC.

Volume 1:  AEC/FM Processes Supported by IFC
THIS DOCUMENT -- The "AEC/FM Processes Supported by IFC" volume documents the AEC/FM industry
processes that the IFC Project Model in this release is designed to support.  Therefore, this document
effectively defines the scope of AEC project information included in this Release.  Volumes 2 and 3 structure
this information as software objects in AEC software.  Note that this IFC release is limited to the information
content of the foundation classes defined.  Behavior for these objects, and thus the implementation of
software that will support these AEC industry processes,  will be defined by the implementing software
vendors.
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Volume 2:  IFC Object Model Guide
The "IFC Object Model Guide" defines model design and use concepts for IFC object model.  These key
concepts include: an overview of model architecture, capturing design intent, sharing semantic relationships,
model extension by application developers.  It also describes some implementation strategies such as file
based model exchange, Client-Server architectures and runtime interoperability supported through standard
software interfaces of the IFC model.  This includes an overview and example of the physical file format for
file based model exchange.

Volume 3:  IFC Object Model Reference
The "IFC Object Model Reference" provides detailed definitions for each of the classes and data types
defined in  the IFC object model. This includes all of the information required by the AEC processes defined
in volume 1, structured in an information model detailing object class data, relationships, standard interfaces,
type definitions and geometry schema use for shape representation.  Additionally, it provides a data model
view defined in EXPRESS and a standard interfaces view defined in IDL.  Each of these code sets will be
used by application developers as input into Computer Aided Software Engineering (CASE) tools to semi-
automate development of applications intended to support IFC.  Finally, a on-line version of this information
is provided in an HTML document set that is cross linked for easy access to information related to or
supporting a particular class or data type.

Volume 4:  IFC Software Implementation Certification Guide
The "IFC Software implementation Certification Guide" provides detailed information about conformance
certifications issues and the methodology that will be used by the IAI to certify applications for multiple levels
of IFC conformance.  This includes an overview of the concepts for conformance assessment and
certification, definition of various "Exchange Set" subsets of the IFC model for which certification can be
assessed and an overview of the testing suites that will be used for certification testing.

Volume 5:  IFC Software Implementation Guide
The "IFC Software implementation Guide" provides detailed information addressing the issues of
implementing the IFC object model in software products.  In this release, it's content is limited to the topics of
implementing property sets (previously called "Pset Guide") and the differences from the previous release
(previously called "Migration Guide").  Over the next couple of IFC releases, many more topics will be
addressed.

1.3. Scope

1.3.1. Scope for IFC Release 2.0
Enabling interoperability between applications by different software vendors is the ultimate goal of the IAI.
This is a very ambitious goal and will be achieved through a series of incremental steps.

In general, the IAI is focused on providing three things in IFC:

1. Standard definitions for the attributes associated with entities comprising an AEC/FM project model
(objects)

2. Structure and relationships between these entities from the point of view of various AEC/FM
professionals

3. Standard formats/protocols for two methods of sharing this information:

§ exchange via a standard file format
§ exchange via standard software interfaces

It is important to note that the software interface specifications in this release will not include any application-
specific behavior. Instead, these interfaces will be limited to get and set methods for the attribute and
relationship information defined in the data model.
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Release 1.5 of IFC provided the infrastructure that supports this release, plus reasonable models for
architecture, some HVAC, estimating, scheduling and Facilities Management.  This release will build on
these foundations and extend the model in several areas.

The scope for this release of the IFC Specifications is limited to:

1. Six AEC/FM domains - Architecture, HVAC engineering, codes and standards, cost estimating,
facilities management and simulation

2. Only a specific subset of the processes in these domains (defined in Volume 1 of these
specifications).

These domains and processes are:

Architectural Design
§ Building 'shell' design
§ Building 'core' design

§ Stair design
§ Public toilet design

§ Roof design
§ Fire Compartmentation

HVAC Engineering
§ HVAC Duct System Design
§ HVAC Piping System Design
§ Pathway Design and Coordination
§ Building Heating and Cooling Load Calculation

Codes and Standards
§ Commercial and Residential Energy Code Compliance Checking

Cost Estimating
§ Cost Estimating

§ Identify Objects
§ Identify Tasks Needed to Install Objects
§ Identify Resources Needed to Perform Tasks
§ Quantify
§ Costing and Cost Summarization

Facilities Management
§ Property Management

§ Enabling the use of IFC objects in property management
§ Grouping IFC objects
§ Linking the maintenance objects to the IFC objects

§ Occupancy Planning
§ Design of Workstations
§ Floor Layout of Workstations for an Open Office

Simulation
§ Photo Accurate Visualization

All AEC domains
§ Document references (from model to document only)
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1.3.2. Scope of this document
This document includes the following information:

1. Introduction, Scope and Assumptions

This section provides the reader with an introduction to the set of seven documents comprising this
release of the IFC Specifications. This section outlines the information included in this document
versus related documents.  It will also define the scope for this release and assumptions about
knowledge of the reader.

2. Resource Layer Schemata

This section contains the detailed specifications for IFC model objects and data types.  There are 11
schemata in this model layer - document sections 2-12.

§ Specifications for static elements of the model:
Custom data types
§ Defined data types
§ Enumerations
Classes
§ Semantic definitions
§ Attribute and Relationship definitions
§ Type definitions
§ Interface definitions
§ Geometry use definitions

§ Specifications for dynamic data extension elements of the model:
PropertySets
§ semantic definitions
§ Attribute and Relationship definitions
§ Interface definitions

3. Core Layer Schemata

This section contains the same detailed specifications as as above, but for the Core model layer.
There are 6 schemat in this model layer - document sections 13-18.

4. Interoperability Layer Schemata

This section contains the same detailed specifications as as above, but for the Core model layer.
There are 3 schemata in this model layer - document sections 19-21.

5. Domain/Application Models Layer Schemata

This section contains the same detailed specifications as as above, but for the Core model layer.
There are 4 schemat in this model layer - document sections 22-25.
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1.4. Assumptions and Abbreviations
This document assumes the reader is reasonably familiar with the following:

§ AEC/FM market and project terminology
§ Software industry terminology
§ Concepts and terminology associated with object oriented software

The following abbreviations are used throughout the IFC Specifications:

§ AEC/FM Architectural, Engineering, Construction and Facilities Management
§ IAI Industry Alliance for Interoperability
§ AP Application Protocol
§ Arch Architecture
§ CM Construction Management
§ CORBA Common Object Request Broker Architecture
§ COM Microsoft’s Component Object Model
§ DCE Distributed Computing Environment
§ DCOM Microsoft’s Distributed Component Object Model
§ DSOM IBM’s Distributed System Object Model
§ FM Facilities Management
§ FTP File Transfer Protocol
§ GUID Globally Unique Identifier
§ HVAC Heating, Ventilating and Air Conditioning
§ HTTP Hypertext Transport Protocol
§ IAI International Alliance for Interoperability
§ IDL Interface Definition Language
§ IFC Industry Foundation Classes
§ ISO International Standards Organization
§ FM Facilities Management
§ MIDL Microsoft’s Interface Definition Language
§ ODL Microsoft’s Object Description Language
§ OMG Object Management Group
§ ORB Object Request Broker
§ OSF Open Software Foundation
§ RPC Remote Procedure Call
§ SOM IBM’s System Object Model
§ STEP Standard for the Exchange of Product Model Data
§ TCP/IP Transmission Control Protocol/Internet Protocol
§ TQM Total Quality Management
§ URL Universal Resource Location
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1.5. International Alliance for Interoperability (IAI)
The IAI is a ‘not for profit’ industry alliance of companies.   Its membership is comprised of visionary
companies representing all sectors of the AEC industry worldwide.

The IAI was first formed in September of 1995, by 12 industry leading companies who, during the previous
year had worked together to develop proof of concept prototypes demonstrating the viability of
interoperability between AEC software applications.  This demonstration was shown publicly at the AEC
Systems ’95 conference in Atlanta, Georgia.  This is the third release of IFC since that time.  There are
currently 50 organizations implementing software to support IFC, a number that is growing quite rapidly now.

As of this printing, the IAI includes 9 international chapters with hundreds of member companies in the
following regions:

§ Australasian countries
§ French speaking region of Europe
§ German speaking region of Europe
§ Japan
§ Korea
§ Nordic countries of Europe
§ North America
§ Singapore
§ United Kingdom

The IAI stated Vision, Mission and Values can be summarized as:

VISION
Enabling Interoperability in the A/E/C/FM Industry

MISSION
To define, promote and publish specifications for the Industry Foundation Classes (IFC) as a basis
for information sharing through the project life cycle, globally, across disciplines and technical
applications.

VALUES

§ Not for profit industry organization
§ Action oriented (Alliance v. Association)
§ Consensus based decision making
§ Incremental delivery (rather than prolonged study)
§ Global solution
§ Industry to define IFC
§ IFC to be “open” (for implementation/use by all software vendors)
§ Design for IFC to be extensible
§ IFC will evolve over time
§ Membership open to any company working in construction industry


